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Balloon Powered Race Cars
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Purpose: You will create a balloon-powered racecar that travels at least 4 meters in the shortest amount of time possible while adhering to the rules below. 
Any items left in the classroom will be thrown out. 
	Rules: 

· All cars must be made of your own materials (with a few that I will provide). 
· All cars must be made/ built at school in class. 
· All cars must have at least 3 wheels. 
· All cars may not leave the ground. You may not use any of the following: wheels from toy cars, Kinnex, Lego or any items already used for wheels.
·  All cars will have only one balloon to power it.  (I will supply the balloon.)
· All students are responsible for their own materials and their own work. 
· All students are responsible for bringing their own materials to class. 
· GLUE GUNS Students may bring their own glue guns. The teacher will provide several glue guns, but they must be shared and used only at the glue stations. 
· Any materials must be in the area designated to that group.  Any materials left outside of these areas are not the responsibility of the teacher.
·  Students will be required to follow deadlines and a specific sequence of tasks before the completion of the car; failure to do so will result in a reduction of the student’s grade.
· No store-bought kits will be allowed in the competition/for this assignment.  All materials can be found around your house and do not need to be purchased.
· Awards will be given for fastest Car in 1st meter, farthest distance traveled, and best-looking car.


PRECHALLENGE INFORMATION:

Although none of us travel around behind the wheel of a balloon car, all vehicles, including balloon cars, rely on one of the most important laws of physics for their forward motion. Newton's third law of motion states that every action has an equal and opposite reaction. This means, for example, that when you push against a wall, the wall, as inanimate as it is, pushes back on you with an equal amount of force. If you're doubtful of a wall's ability to push you, try leaning against one while standing on a skateboard. 

Balloon cars use the principle of Newton's third law in the same way that rocket- and jet-propelled vehicles do. Before it is inflated, a balloon exerts no force on the relatively few molecules of air it contains. As it is inflated, however, more and more air molecules crowd into it, increasing the balloon's internal pressure and causing it to expand. As the rubber of the balloon stretches, it applies an increasing amount of force on the air inside. When the balloon is released, the air escaping from the balloon pushes against the air just outside the balloon. As the third law predicts, the outside air pushes back on the escaping air, propelling the balloon car forward. 

Just as all vehicles rely on Newton's third law to propel them forward, the forward motion they create (or harness, in the case of wind-propelled vehicles) must counteract the forces that resist forward motion, namely friction and drag. Although these forces cannot be eliminated, at least not on Earth, intelligent vehicle designs can reduce them considerably. Wheels, for example, are probably the simplest way to reduce friction on land. The more easily and smoothly they roll, the more of a vehicle's force will be applied to forward motion and the faster and farther it will travel. Likewise, the more streamline a vehicle, the more easily it will cut through air or water and the more efficient it will be. Engineers who design cars, boats, trains, and planes go to great lengths to create vehicles that maximize the forward-acting force they produce and minimize the forces that act against this forward motion.

FORMULA FOR FINDING SPEED= DISTANCE/TIME

	Scientific principals to consider while brainstorming ideas;

	What is your energy source?
	

	How will you convert potential energy to kinetic energy?
	

	Consider how you will lose energy due to friction, does your design address this issue?
	

	What are you using for the body of your vehicle? Is it aerodynamic?  What about the mass?  Will there be enough force to overcome the static friction?
	

	What are you using for wheels? Do you have a back up plan and enough materials?
	


Materials and Procedure Plan Sheet 
	Materials Used to Make Your Car 
1.

2.

3.

4.

5.

6.

7.

8. 


	Who was responsible for bringing in the materials?


	Tools Used to BUILD your Car


	                                                              

	Procedure: Written Directions
	 Diagrams-Drawings (label if necessary)

	Step 1


	

	Step 2


	

	Step 3


	

	Step 4    


	

	Step 5   


	


SKETCH AND DESIGN: 
(Must be done in PENCIL.)

Group Name(s):  Print Name

Date Sketch was completed: ___________________  

Teacher Initials:______________________ 
Label all Parts .

Include the following information:

1. Length in cm ____________________________

2. Mass in grams:__________________________

3. Location of Balloon:____________________

4. #  of Wheels:_____________________________

5. Location of Wheels:____________________
CHANGES AND TECHNICAL DIFFICULTIES
List at least 3 problems you encountered while building or testing your car and explain what you did to solve them. 

	Describe the problem.  You may also use drawings
	Explain how you solved the problem.

	Problem #1


	Solution #1

	Problem #2
	Solution #2



	Problem # 3


	Solution #3




Work Journal Guidelines:

Day 1: 

· A labeled sketch with dimensions and description of materials (This is done in class.)

· What is energy? 

· How does the balloon act as an energy source for your racer?

· How do the following words relate to your racer? 

· Newton’s 3rd Law of Motion

· Kinetic energy

· Potential energy

Day 2:

· List of tools that were use and how they were used.

· List 2 problems you encountered and explain how you solved them

· Define the following words and give an example that relates to your racer for each word; 

· Inertia

· Mass

· Friction

· Law of conservation of energy

· Simple machine

Day 3: 

· Judge the value of your construction and critique the stability of your car.

· Use the following words/concepts in a paragraph to compare and contrast your racer with other.

· Momentum

· Acceleration

· Air resistance

· Distance

· Speed

HELPFUL HINTS FOR TESTING YOUR CAR!

· Secure the balloon in place by looping a small rubber band several times around the neck of the balloon containing the straw.

· Make sure the rubber band does not crush the straw.

· Tape the straw to the car – leave enough straw to blow into the balloon and fill the balloon with air.

· To move the balloon car, blow into the free end of the long straw until the balloon is the desired size.

· Quickly squeeze the opening of the straw to keep the air from escaping from the balloon.

· Position the car, balloon end in the front.
· The car should begin to travel as soon as you remove your finger from the straw.
· Before you test your car make sure that your wheels move easily.
· Put it on the ground.
· Give it a push.
· Does it roll, easily?
· If not, check to make certain your axle rod is not rubbing on the inside of the axle housing.
· If rubbing is a problem, you will need to fix it before you test your car!  
TEST YOUR CAR
· Inflate the balloon without breaking it.

· Hold the nozzle shut until you are ready to race.

· Make sure you have two timers.  One to mark the 1-meter mark and one to mark when you car stops. 

· Release the nozzle and start the stopwatches.

· Stop the watch when the balloon passes the 1-meter mark and runs out of air.

· Mark the spot on the floor where the air ran out and measure the distance. 

· Record your results on the data table.
TESTING:
	Race
	Time in Seconds
	Distance Traveled (m)
	Speed
m/s
	Time in 1st meter
	Speed in 1st meter

	Trial 1
	
	
	
	
	

	Trial 2
	
	
	
	
	

	Trial 3 
	
	
	
	
	


AVERAGE SPEED FOR 1ST METER:

	
	Trial 1
	Trail 2
	Trial 3

	Average Speed
	
	
	


AVERAGE DISTANCE: ___________________

LONGEST DISTANCE: ___________________

Get a separate sheet of graph paper and graph your trials. 
Group Data:

	Car Name
	Time
	Distance
	Speed
	Mass

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Whose car traveled the farthest? ____________________
Whose car traveled the fastest in the first meter? _____________________

Whose car had the best design? Why?  _________________________________
CONCLUSION QUESTIONS: 

1. Describe how your knowledge of motion helped you in this experience.  Think about the length, width and mass of the cars.  Explain by providing evidence from the races.
2. Explain why some friction is necessary for wheeled vehicles to move. 
3. Talk about how you can apply Newton’s laws of motion to this project.  Give concrete examples from the project to help explain your answer.  

CONCLUSION PARAGRAPH:
Now that you have completed the Balloon Car project, write a paragraph on the project.  Use some of the terms below to describe how your balloon car functioned.  You will need to include at least 5 of the following vocabulary words in your paper.



Friction

Unbalanced force

Newton’s 1st law of motion

Newton’s 2nd law of motion

Newton’s 3rd law of motion

Acceleration

Mass

Force

Energy 

Energy Transfer

Momentum 

Work

Law of conservation of energy

Paragraph Outline:

I. Brief Description of the car.

a. Brief description of your car and its measurements.
b. Problems and solutions that you encountered.

II. Data

a. What type of data did you collect?

b. What did your data tell you?

      VI.  Summary of what you learned

a. Using your vocabulary above explain what concept of motion that stood out to you the most.  What did you find most helpful in constructing your car? 

b. What would you do differently next time?  

RUBRIC

Name: _______________________________

	Graded Parts of this project
	

	Materials/Procedure: Materials you need were brought when needed. Building Process was well described.
	/2

	Design/Work Journal:  All journal entries are complete and well done
	/3

	Data Collection & Organization:  All data was collected and graphed correctly
	/6

	Summary paragraph was completed:  Followed outlined directions, discussed data, addressed problems and solutions, and use of vocabulary appropriate and evident
	/5

	Group Effort:

How well did you work with your partner? 
	/2

	Distance Car Travelled: Car must Travel 4 Meters for an A
	/2


Team Members: 


(Groups of no more than 3)











